An investigation was carried out to develop finger millet based nutritious cookies and their sensory and nutritional evaluation was carried out. Two types of cookies were prepared by replacing 30 and 50 % of refined flour with finger millet. Both types of cookies were found acceptable. Addition of finger millet flour increased the total mineral, fiber, calcium, iron, phosphorus, copper, and zinc content of cookies. Finger millet flour can be successfully substituted upto 50 % level for the development of nutritious cookies.
INTRODUCTION
Finger millet (Eleusine coracana) (Ragi) is an indispensible traditional crop of Jharkhand. In recent years, it has gained importance, because of its nutritional strength in terms of dietary fiber, starch pattern, as well as high calcium and iron content. Despite the nutritional and health benefits, the consumption and cropped area under finger millet has decreased significantly due to urbanization, changing food preferences, non-exposure of these grains as well as unavailability of products suiting to the taste of rural and urban dwellers. The further promotion of finger millet requires diversification of products in terms of health food, ready to eat foods, bakery products etc. ( Sinha et al., 2013) .
The Indian bakery Industry has been witnessing steady growth since 2004 and is expected to grow at the rate of 9.0 per cent from 2010 onwards, driven by the demand for convenience products and health food products ( Mardikar,2010) . Among the bakery products, biscuit and cookies command wide popularity in rural as well as urban areas among all the age groups (Agarwal 1990 ). This is due to longer shelf life, prepared in local bakeries also, easy marketing, low cost, varied taste and texture. The use of millet flour is becoming more and more common in baked products especially in bread, cookies and crackers that are targeted at consumers who are gluten sensitive or diabetic (Lovis, 2003; Rai et al. 2014; Tanwar and Dhillon, 2017) . The bakery products such as cookies are predominantly based on refined wheat flour and the replacement of refined wheat flour with finger millet will upgrade the nutritional quality of such products.
Therefore, an attempt was made to develop finger millet based nutritious cookies and their sensory and nutritional evaluation was carried out.
MATERIALS AND METHODS
The seeds of white and black cultivar of finger millet were procured in a single lot from the Department of Plant Breading and Genetics, Ranchi whereas refined wheat flour and other ingredients were procured from the local market. The seeds cleaned of dust cracked and broken seeds and other foreign materials were handpicked.
The grains were washed in tap water and dried in the sun for two days. The grains were conditioned with 5% water, tempered for about 10 minutes milled using plate mill and sieved through 60 mesh sieve (British standard). The flour was packed in HDPE bags until used for product development.
Cookies were prepared using refined wheat flour and finger millet flour of black and white cultivar in ratio of 70:30 (Type I & Type III) and 50:50(Type II & Type IV) and the control contained 100% refined wheat flour. Ingredients used to prepare cookies are given in Table 1 .Fat and sugar were creamed well, added all sieved flour, other ingredients and kneaded to a smooth dough using water. Dough was placed in the refrigerator for 30 minutes. Small balls were made from dough, placed on tray, and baked at 170 0 C for 15 minutes to obtain sweet cookies.
The sensory quality of the developed products in respect of color, appearance, aroma, texture and taste were judged by trained panelists using 9-point hedonic scale (Lawless and Klein 1991) .
Three identical preparation of each type of cookies prepared from black cultivar were pooled together into one sample, ground in cyclotech grinder and kept in airtight container for future chemical analysis. All analysis was done in triplicate. Cookies were analyzed for moisture, total nitrogen, crude fiber, and total ash. A factor of 6.25 was used to convert nitrogen into protein (AOAC, 2010).
For determination of calcium and iron about 0.5 g of sample was digested with diacid mixture (HNO 3 : Hclo 4 :5: 1, V/V). After complete digestion, the sample was heated to near dryness and volume was made to 50 ml with double distilled water. Estimation of calcium and iron was done using atomic absorption spectrophotometer (Lindsey and Norwell, 1969) . Phosphorus was determined calorimetrically (Chen et al. 1956 ).  -Carotene was separated by column chromatography and estimated calorimetrically (AOAC, 1985) .
Data were subjected to analysis of variance (ANOVA) using complete randomized design (Panse and Sukhatme, 1961) . Critical difference at P0.05 was estimated and used to find significant difference, if any.
RESULTS AND DISCUSSION
The scores for the organoleptic evaluation of ragi cookies are given in Table 2 . Four types of cookies were prepared by replacing 30 and 50 % of refined flour with finger millet of each black and white cultivar. Cookies prepared only with refined flour served as control. Cookies prepared by incorporating ragi flour up to 50% level were found acceptable. Though colour and appearance of ragiincorporated cookies were significantly different from control, yet were acceptable and fell into the category of "moderately desirable". The results showed that there were non-significant differences in the scores of aroma, texture, taste, and overall acceptability of all types of cookie.
Moisture content ranged from 1.57 to 1.8 percent (Table 3) . Moisture content of type II cookies was significantly lower as compared to control and which might Type IV = 50% White Ragi a, b letters indicate significant difference between the column at a level of p0.01 ASIAN JOURNAL OF DAIRY AND FOOD RESEARCH be due to lower protein content of ragi flour. Earlier study also reported an increase in moisture content of bakery products with increase in protein content (Anu et al.,2007; Singh et al. 2006) .
Protein content of control and Type1 cookies were significantly higher than type II cookies. This might be due to incorporation of higher percentage of fingermillet flour in type II which has comparatively lower protein content as compared to refined flour. The finding of this study is in agreement with earlier study (Gopalan et al. 2000) . Non significant differences in fat content were observed among control, type I and type II cookies. A range of 0.57 to 1.09 % of mean values for ash content was observed in different types of cookies. The observed high ash content in type I and type II cookies prepared with supplementation of 30 and 50 % finger millet flour, respectively might be attributed to higher ash content of finger millet flour. The results of the present study corroborate with that of Sangwan and Dahiya (2013) who also reported higher ash content in sorghum incorporated biscuit.
Crude fiber content of different type of cookies varied significantly with each other. Maximum fiber content was observed in type II (1.09%) followed by type I (0.68%) on dry weight basis. Significantly lower crude fiber content observed in control as compared to experimental cookies might be attributed to the higher fiber content of finger millet (Gopalan et al. 2000) . Similarly Sangwan and Dahiya (2013) reported significant increase in crude fiber content of biscuit after substitution of refined flour with sorghum and soybean.
Calcium content of different types of cookies varied significantly with each other. Maximum calcium content was observed in type II cookies (94+3.05mg/100g) followed by type I (71.66+ 4.41mg/100g) and control (35.0+ 2.88mg/ 100g) cookies on dry weight basis (Table2). Significantly higher calcium content observed in Type II as compared to Type1 might be due to incorporation of higher percentage of finger millet.
Iron content of different types of cookies varied from 3.50-3.80mg/100g. significantly higher (p<0.05) iron content was observed in finger millet based Type I and type II cookies. Phosphorus content of control cookies was 56.33 + 0.88mg/10g where as phosphorous content of finger millet incorporated cookies ranged from 98-100.34mg/10g.
On comparing the overall mean values, ß carotene content was found to be highest in type II followed by Type I. Similarly higher Cu and Zn content was also observed in experimental cookies as compared to control, which might be due to incorporation of figermillet flour.
CONCLUSION
Finger millet flour can be substituted to an extent of 50 % for development of nutritious cookies. Substitution of finger millet flour increased the total mineral, fiber, calcium, iron, phosphorous, copper, and zinc content of cookies, which have potential to be exploited for commercial venture.
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